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November 2002 Proceedings of the 2002 IEEE/ACM international conference on 
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Delay due to capacitive coupling of interconnects has become an important reliability issue 
in the design of nanometer circuits. In this paper we present a probabilistic approach 
towards analyzing the impact of capacitive coupling noise on signal delay. The variation in 
the delay is due to the variation in the relative arrival times of the aggressors and the 
victim. We derive expressions for the moments of the victim voltage in the presence of 
noise. From these we compute estimates of the earlie ... 
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One means of reducing pessimism in crosstalk analysis is to consider timing orthogonality. 
While earlier works have addressed the temporal alignment of timing windows [1, 2, 3, 4], 
these treatments have overlooked one key point. Crosstalk noise failures are frequency 
dependent. A chip that functions at one frequency can fail due to crosstalk noise at faster 
and slower frequencies. Moreover, because system developers and manufacturers need 
chips that operate over a wide range of frequencies, nois ... 

Keywords: GCD frequency, LCM window, crosstalk, frequency-dependent noise, noise 
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In this paper we present efficient closed-form formulas to estimatecapacitive coupling- 
induced crosstalk noise for distributedRC coupling trees. The efficiency of our approach 
stemsfrom the fact that only the five basic operations are used in theexpressions: addition 
( x + y), subtraction (x - y), multiplication^ x y), division (x / y) and square root ( /sqrt x). 
The formulasdo not require exponent computation or numericaliterations. We have 
developed closed-form expressions for thepeak crossta ... 
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Full text available: Wi pdf( 123.25 KB) 

terms 

Accurate noise analysis is currently of significant concern to high-performance designs, and 
the number of signals susceptible to noise effects will certainly increase in smaller process 
geometries. Our approach uses a combination of temporal and functional information to 
eliminate false transition combinations and thereby overcome insufficiencies in static noise 
analysis. A similar idea arises in timing analysis where functional and timing information is 
used to eliminate false paths. The ... 
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Full text available: pdf{23'/,68 KB} 
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Noise analysis has become a critical concern in advanced chip designs. Traditional methods 
suffer from two common issues. First, noise that is propagated through the driver of a net is 
combined with noise injected by capacitively coupled aggressor nets using linear 
summation. Since this ignores the non-linear behavior of the driver gate the noise that 
develops on a net can be significantly underestimated. We therefore propose a new linear 
model that accurately combines propagated and injected no ... 
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One of the main challenges in developing an effective crosstalk noise management strategy 
is to develop a crosstalk noise estimate which is both accurate and leads to a tractable 
optimization problem that can be used to optimally redistribute uncommitted routing 
resources to resolve crosstalk noise violations. Devgan's [4] estimate comes very close to 
meeting these objectives, however, it is extremely pessimistic for nets with long couplings 
or aggressor nets with short rise times. The increased ... 
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In this paper we present efficient closed-form formulas to estimate the incremental delay 
change induced by capacitive interconnect coupling. We also analyze temporal correlations 
among switching signals and develop criteria for timing winddow alignment. Our 
approximations are conservative and yet achieve acceptable accuracy. The formulas are 
simple enough to be used in the inner loops of static timing analysis. 
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The corruption of signals due to capacitive and inductive coupling of interconnects has 
become a significant problem in the design of deep submicron circuits (DSM). Noise 
simulators, based on worst-case assumptions, are overly pessimistic. As a result, when they 
are used on industrial ICs with hundreds of thousands of nets, thousands of nets are 
reported as having potential noise violations. There is a need to prioritize the problem nets 
based on the likelihood of the noise and possibly even eli ... 
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Noise affects circuit operation by increasing gate delays and causing latches to capture 
incorrect values. This paper proposes a method of characterizing correlation of signal 
transitions in multiple nets by considering both timing and functionality of the signals, and 
uses it in an analysis procedure to eliminate noise faults that cannot actually happen when 
such correlations are considered. It uses four-variable Boolean logic to characterize signal 
transitions in a time interval, and formulate ... 
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Inductance and inductive crosstalk has become an important new concern for on-chip wires 
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